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Discrepancy between status and expectations in HCC surveillance
http://www.livercancer.or.kr IntroductIon Hepatocellular carcinoma (HCC) is a major complication of liver disease that can lead to death. Methods of surveillance testing for HCC have been well established in many clinical studies. 1-4 Due to the low incidence of HCC, only liver sonography is recommended twice a year in Europe and the United States. 5 However, the combination of alpha-fetoprotein (AFP) analysis and liver sonography is recommended twice a year as an effective method for early diagnosis of HCC in Japan and Korea, where the incidence of HCC is high. 6, 7 For the past 16 years, the Ministry of Health and Welfare of Korea has mandated that all target populations participate in the National Liver Cancer Surveillance Program (NLCSP).
The NLCSP offers free or low-cost surveillance testing (liver sonography and serum AFP) twice a year for high-risk patients with cirrhosis, chronic hepatitis B virus, or chronic hepatitis C virus (HCV) that has been documented during the previous 2 years, in the individual disease code data of the National Medical Insurance Corporation. 8, 9 Before initiation (2003) of the NLCSP, 73.4% of patients were diagnosed with advanced stage HCC. 10 A recent report showed encouraging results that most patients with chronic hepatitis B could be diagnosed at an early stage and treated radically for HCC. 11 However, many patients with recently diagnosed HCC are still diagnosed at advanced stages in the clinical setting, despite the expectations of HCC surveillance testing. Some patients are diagnosed after presenting with symptoms but have not undergone a regular check-up. Therefore, we aimed to investigate the clinical reality of HCC diagnosis during the past 5 years in Korea by reviewing medical records and examinations from a single secondary hospital in Daejeon city that conducts HCC diagnoses in patients who are referred from primary clinics.
Methods

Participants
From January 2011 to December 2015, all patients who were diagnosed with HCC at Eulji University Hospital in Daejeon were retrospectively enrolled in this study.
Diagnosing HCC
According to the revised HCC guidelines in 2015, 12 
Diagnostic environment
We investigated medical records and request forms for patient referral in all participants diagnosed with HCC. We classified the diagnostic environment as follows: regular outpatient care (ROC), NLCSP, tumor or liver-related presenting signs (PS), and incidental diagnosis (ID) due to other medical conditions. 13 The ROC group included patients with results from laboratory testing and liver sonography that were performed at least once during the previous year. However, those surveillance methods do not satisfy the recommendations of the NLCSP and guidelines of the Korean Association for the Study of the Liver.
For descriptive convenience, the NLCSP and ROC groups together comprised the regular surveillance (RS) group.
Moreover, the PS and ID groups together comprised the group of omitted cases (OC) from surveillance testing.
HCC severity and staging
The severity of HCC was evaluated according to the Barce-rectly associated with proper treatment. 14 15, 16 Many of the participants in our study did not have a detailed profile of liver disease (HCV RNA titer qualitative test) and lacked follow-up records after their diagnosis of HCC because they were transferred to specialized hospitals immediately after they were diagnosed. Therefore, definite differentiation was limited by the retrospective study design and missing data.
Etiology of liver disease
In this study, rather than using a diagnosis of chronic hepatitis B, we assessed HBsAg positivity. Additionally, rather than a diagnosis of chronic HCV, we assessed anti-HCV antibody (Ab) positivity. Alcoholic liver disease was defined according to alcohol intakes of greater than 20 g/day and 40 g/day. 15 Table 1 . Table 3 .
Statistical methods
Diagnostic environment
There were several diagnostic pathways in the diagnosis of HCC. A total of 114 patients (38.3%) were diagnosed with Values are presented as the n (%) or median (interquartile range). AFP, alpha-fetoprotein; PIVKA-II, proteins induced by vitamin K absence or antagonist-II. in the RS group, and eight patients (11.4%) in the ID group.
The proportion of PS group increased with increasing disease severity. The rates of diagnosis as a result of RS testing were dramatically decreased (Fig. 2 ).
Daily alcohol intake over 40 g and smoking showed a significantly high frequency in the OC group. Additionally, the prevalence of HBsAg positivity was significantly high in the RS group. Age, anti-HCV Ab positivity, and diabetes were not significantly correlated with either of these two diagnostic environments (OC and RS). 
Relatively young patients with HCC
There were a number of relatively young patients who could not be screened in the current NLCSP system: five pa- Values are presented as n (%). Alcohol consumption was significantly higher in patients with advanced or terminal HCC than in those with early-stage HCC. This may be due to biological effects on tumor cells and the deterioration of liver function as a result of alcohol consumption. However, alcohol consumption was significantly higher in the OS group than in the RS group, suggesting the impact of patients' neglect of their health and failure to undergo regular medical follow-up.
As the severity of HCC increased, the HBsAg-positive rate decreased in this study. This assumes that patients with chronic hepatitis B understood their disease relatively well and participated in surveillance. The early diagnosis of infiltrative-type HCC tends to be difficult with current ultrasonography, so the proportion of patients with infiltrative-type HCC was higher in groups with advanced or terminal disease. [22] [23] [24] [25] The strength of this study lies in that it reflects real infor- 
